Regulation of smooth muscle myosin light chain kinase. Allosteric effects and co-operative activation by calmodulin.
The activation of smooth muscle myosin light chain kinase (MLCKase) by calcium and calmodulin (CM) was investigated over a wide range of concentrations of the enzyme using myosin (MY) or its isolated phosphorylatable light chain (L20) as substrates. The enzyme showed allosteric behavior. The specific phosphorylation activity was dependent on the concentration of MLCKase as well as on the concentrations of both substrates. However, at the lower (nanomolar) range of kinase the corresponding substrate rate relationships were hyperbolic. A high positive level of co-operativity of kinase was also observed for activation by CM in the presence of Ca2+. There was a pronounced CM/Ca-dependent inhibition of MLCKase activity when its molar ratio to CM was four to one or more. These kinetic data suggested that MLCKase could exist in several oligomeric forms, with an inactive high molecular size form and an active low molecular size form (protomers and/or dimers). This conclusion was confirmed by gel filtration studies. CM was not directly involved in the oligomerization process but instead, the oligomeric kinase shared an increased affinity for CM.